In a recent interspecific comparative study of birds, Møller & Birkhead (1993) used two comparative techniques, the comparison of independent linear contrasts (Harvey & Pagel 1991) and pair-wise comparisons of sister taxa (Møller & Birkhead 1992) , to show that male parental care (feeding of chicks) is significantly negatively related to extra-pair paternity. The pair-wise comparisons were included to show that the main result was independent of statistical technique (Møller & Birkhead 1993) , and to control many confounding variables (Møller & Birkhead 1992) . These comparisons appeared strongly to support their argument because 10 of 11 pairs varied in the predicted direction (sign test: P=0·012).
There are at least four major problems with Møller & Birkhead's (1993) pair-wise comparisons. In going through these below, I shall show that further testing of Møller & Birkhead's (1993) hypothesized relationship between extra-pair paternity and paternal care is necessary and that pair-wise comparisons can often be an inadequate test for behavioural questions. I have re-analysed the corrected data, and the revised pair-wise comparisons no longer support the hypothesis that male parental care covaries with extra-pair paternity (sign test: P=0·55).
(1) In a comparison of two parids, Møller & Birkhead (1993) used extra-pair paternity estimates of 17·9% for blue tits, Parus caeruleus, and 15·9% for great tits, P. major. These values are incorrect for the following reasons.
(a) The general reference the authors used for estimates of extra-pair paternity is Birkhead & Møller (1992) . For species where more than one estimate of extra-pair paternity was available, Møller & Birkhead (1993) used the mean value. Thus, for great tits, they used 15·9%, the mean of the three cited studies in Birkhead & Møller (1992; 23·9, 8·6 and 15·2%) . For the blue tit, however, they used the higher of two cited studies (17·9%) when to be consistent they should have used 15·1% (the mean of 12·3 and 17·9%).
(b) Updated estimates of extra-pair paternity for these two species also yield different results. Using DNA fingerprinting, Gullberg et al. (1992) estimated extra-pair paternity to be 14·9% in great tits (seven out of 47 offspring) and 5·9% in blue tits (three out of 51 offspring). Furthermore, the paternity estimate for Kempenaers' study population of blue tits (17·9%: five out of 28 offspring, cited in Birkhead & Møller 1992), can now be revised downwards to 10·5% (33 out of 314 offspring; Kempenaers et al. 1992) . By taking the mean values of all available studies one now gets extra-pair paternity estimates of 15·7% for great tits (mean of 23·9, 8·6, 14·9 and 15·2%) and 9·6% for blue tits (mean of 12·3, 5·9 and 10·5%).
Correcting for either of the above two points causes the parid comparison to vary in the reverse direction from that stated by Møller & Birkhead (1993) .
(2) Based on a multi-locus DNA fingerprinting study by Morton et al. (1990) , Birkhead & Møller (1992) used the estimate of 34·6% (18 of 52 offspring) extra-pair offspring for purple martins, Progne subis. This value is surely an overestimate for two reasons. First, it confuses extra-pair offspring and some offspring resulting from intraspecific brood parasitism together as extra-pair offspring and second, it overestimates the number of excluded young because of inappropriate data analysis (see below). Since the dependent variable in Møller & Birkhead's (1993) comparative study is the ratio of paternal care to total parental care by a pair, the relevant independent variable is extra-pair paternity among the mate's offspring. Thus the frequency of extra-pair offspring should be calculated as in Birkhead et al. (1990) : the percentage of offspring that are unrelated to the 0003-3472/95/020519+03 $08.00/0 1995 The Association for the Study of Animal Behaviour
